In vitro adsorption of metamizole sodium by activated carbon was studied at pH 1.2 and 7.5 in order to simulate gastric and intestinal fluids. In the first 5 minutes, more than eighty percent of the total adsorption occurred but the adsorption process achieved to the equilibrium in 1 hour. Time to reach equilibrium did not change with the changing pH, concentration of the adsorbate or the adsorbent amount. The equilibrium data followed the Langmuir model and therefore fitted to L-type in accordance with the Giles classification for adsorption isotherms. The maximum removal capacities of the activated carbon for metamizole sodium were calculated using Langmuir equation and found as 185.19 mg/g and 161.29 mg/g at pH 1.2 and 7.5, respectively.
INTRODUCTION
Metamizole sodium (MS), also known as dipyrone, is a pyrazolone derivative and represents analgesic and antipyretic activity. The molecular structure of MS is shown in Figure 1 . It was withdrawn already in several countries due to its potentially fatal adverse effects. The most serious adverse effect of MS is agranulocytosis. Studies showed that MS overdose usually causes mild toxicity and occurs mainly at home by the oral route and in relation to a considerable number of suicide attempts. However, MS is still widely used as an over the counter preparation in adults and children in many countries (1) . The use of MS during pregnancy and postpartum even exceeds the use of paracetamol in some of these countries.
Studies report that metabolites of MS were found in the breast milk in concentrations similar to those in the maternal serum (2). In the literature, there was no study on the adsorption of MS on activated carbon or any other adsorbent. So, the objective of the current study was to explore the in vitro adsorption of metamizole sodium using commercial powder activated carbon in the simulated gastric and intestinal fluids. Adsorption studies were conducted at 37 °C (body temperature) using various contact times, adsorbent amounts and initial adsorbate concentrations. Data from the equilibrium studies were modeled by using Langmuir and Freundlich isotherm equations and adsorption capacities were calculated.
MATERIALS AND METHODS
Powdered activated carbon (PAC) was obtained from Merck. Surface and textural characterization of PAC used have been described in detail elsewhere (4) . Briefly, the surface area and pHPZC (PZC: point of zero charge) of PAC are 780 m 2 /g and 9.5, respectively. MS was supplied by Sigma (≥98%).
The adsorption experiments were conducted in simulated gastric fluid (SGF) and simulated intestinal fluid (SIF). Stock solutions of MS were prepared in SGF (pH=1.2) which contains NaCl and concentrated HCl (pepsin omitted) and SIF (pH=7.5) which contains NaH2PO4 and NaOH (without pancreatin). All the solutions were prepared by using purified (MilliQ) water and used at once. 100 mL of MS solutions of a known concentration (10 to 100 mg/L) were shaken with PAC (25 to 250 mg) in glass containers at 37 °C for 1 hour using a thermostatic shaker with a water bath. Separation of the samples was done with microfilters (0.45 μm).
Concentrations of MS in the samples were measured with a spectrophotometer (Shimadzu, UVvisible) at 225 nm. Concentrations of the samples were calculated using calibration curves prepared for MS. The same arrangement were used also for the kinetic experiments. Blank experiments (without adsorbent) were performed and all the experiments were repeated at least three times under identical conditions.
RESULTS AND DISCUSSION
In vitro adsorption of MS was performed in both SGF and SIF. In order to find the time to reach equilibrium, adsorption experiments were carried out using various shaking times. In the first 5 minutes, more than eighty percent of the total adsorption occurred but the adsorption process achieved to the equilibrium in 1 hour (Figure 2) . The time to reach equilibrium did not change with changing pH, adsorbate concentration and the amount of adsorbent. So the adsorption of MS was carried out using 1 hour as shaking time at body temperature, 37 °C.
The amount of adsorption (q, mg/g) was calculated as given below: As seen in Table 1 (18) . Another parameter which importantly effects the adsorption is the surface charge of the adsorbent which is PAC in this study (4) .
PAC is an amphoteric material and has a point of zero charge (pHPZC) of 9.5 which means that the charge of the surface is positive at the working pH values, 1.2 and 7.5. But the net positive charge on the surface at the pH 7.5 is lower than the one at the pH 1. 
